Quasi-elastic light-scattering studies of conformational states of the H,K-ATPase. Intervesicular aggregation of gastric vesicles by disulfide cross-linking.
The particle size of hog gastric vesicles which contain H,K-ATPase was measured by using the method of quasi-elastic light scattering. The size of control vesicles is homogeneous as judged from its low polydispersity index. When the vesicles were treated with copper(II) o-phenanthroline (CuP), intervesicular S-S cross-linking occurred as determined by the aggregated vesicle size. The aggregation to divesicle size occurred very quickly, within 30 s, and the extent of aggregation did not depend on the extent of inactivation if the inactivation was not more than about 30%. Blocking of SH groups by 5,5'-dithiobis(2-nitrobenzoic acid) in the presence of Mg2+ prevented CuP-induced vesicular aggregation but not inactivation, indicating that S-S cross-linking rather than enzyme inactivation is the primary cause of vesicular aggregation. The presence of Mg2+ was required for the occurrence of aggregation. Nucleotides such as ADP (K0.5 = 5 microM) and 5'-adenylyl imidodiphosphate (K0.5 = 50 microM) inhibited the aggregation induced by 50 microM CuP plus 2 mM Mg2+ in a dose-dependent manner. Furthermore, K+ antagonized the effects of nucleotides. The extent of aggregation increased as the pH decreased in the pH range 6.1-7.4. Virtually no cross-linking occurred at alkaline pH (e.g., pH 8-9). These data show that vesicular aggregation can be assumed to reflect the conformational state of the responsible SH group in the native enzyme.